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AMENDMENTS TO THE CLAIMS; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently Amended) A method of operating a base station included in a radio 
access network of a telecommunications system, the method comprising: 

(1) obtaining, respectively from two diversity antennas for a cell/carrier utilized in 
a sector served by the base station, two branches of an uplink radio link signal; 

(2) routing the two-branches of the radio Unk.signal through two respective . 
branches of signal processing hardware ei fcor prior to appl iu tt iu n of the twe n rnnnh M nf 
ilia r a dio lin k :i £ n n1 te fir— 1 r " "' ,w nvn rtiwraitv antonnao or subsequent to receipt of 
the two branches of the uplink r adio link signal from the respective two diversity 
antennas; 

(3) measuring a delay difference between the two branches of the radio link 

signal. 

2. (Original) The method of claim 1, further comprising using a rake receiver for 
measuring the delay difference between the two branches of the radio link signal. 

3. (Original) The method of claim 1, further comprising: 

(4) using the delay difference to determine a delay alignment adjustment value for 
compensating for the delay difference between the two branches of the radio link signal. 

4. (Currently Amended) The method of claim 2, wherein the radio link signal is 
an uplink signal to the radio base station, and further comprising using a rake receiver at 
the base station for measuring the delay difference between the two branches of the radio 
link signal. 

5. (Original) The method of claim 4, further comprising: 
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(4) using the delay difference to determine a delay alignment adjustment value for 
compensating for the delay difference between the two branches of the radio link signal. 

6. (Currently Amended) The method of claim 5, further comprising: 
performing steps (1) - (3) with respect to radio link signals involved in plural calls 

with plural user equipment units; 

after step (3), determining an average of the plural delay difference values with 

respect to the plural cells; and 

as step (4), using the average delay difference to determine the delay adjustment 

value. 

7. (Original) The method of claim 6, further comprising: 

utilizing plural rake receivers for measuring delay difference values between the 
two branches of the radio link signals, at least one of the plural rake receivers being 
utilized for plural cell/carriers; 

for each of the plural rake receivers, storing, in a memory, the average of the 
plural delay difference values measured for a specified cell/carrier by the rake receivers; 

periodically accessing the memory to obtain the average of the plural delay 
difference values for each of the plural rake receivers for the specified cell/carrier for 
calculating the delay alignment adjustment value for the specified cell/carrier. 

8. (Original) The method of claim 7, further comprising: 

for each of the plural rake receivers, storing for each of the plural cell/carriers, in a 
memory, an average of plural delay difference values measured by the rake receivers; 

periodically accessing the memory to obtain the average of the plural delay 
difference values for each of the plural rake receivers on a per cell/carrier basis for 
calculating the delay alignment adjustment value for each of the plural cell/carriers. 

9. (Original) The method of claim 5, further comprising applying the delay 
alignment adjustment value to one of the two branches of signal processing hardware to 
compensate for the delay difference. 
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10. (Original) The method of claim 9, further comprising applying the delay 
alignment adjustment value to a delay alignment buffer included in the one of the two 
branches of signal processing hardware to compensate for the delay difference. 

1 1 . (Currendy Amended) The method of claim 1 , wherein the user equipment 
unit is a test user equipment unit which is situated essentially equidistantly between the 
two diversity antennas. 

12. (Original) The method of claim 1 , further comprising: 

(A) performing steps (1) - (3) with respect to a radio link signal received from a 
test user equipment unit which is situated essentially equidistantly between the two 
diversity antennas, and thereby obtaining a hardware delay value; 

(B) performing steps (1) - (3) with respect to a radio link signal received from a 
non-test user equipment unit which utilizes the ceU/carrier in the sector, and thereby 

obtaining a total delay value; 

(C) using the total delay value and the hardware delay value to determine an angle 
of arrival for the radio link signal received from a non-test user equipment unit. 

13. (Original) The method of claim 12, wherein step (C) further comprises: 
using the total delay value and the hardware delay value to determine a delay 
component attributable to the angle of arrival of the radio link signal from the non-test 

user equipment unit; 

using the delay component attributable to the angle of arrival of the radio link 
signal from the non-test user equipment unit to determine an arrival delay component, the 
arrival delay component being represented by a projection of a distance separating the 
two diversity antennas on a direction of approach of the radio link signal from the non- 

test user equipment unit; 

using the arrival delay component to determine the angle of arrival. 
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14. (Original) The method of claim 12, further comprising: 

performing step (B) and step (C) for plural non-test user equipment units which 
utilize the cell/carrier in the sector; 

accumulating statistics pertaining to the angle of arrival of radio link signals 
received by the plural non-test user equipment units. 

1 5 . (Cancelled) The method of claim 2, wherein the radio link signal is a 
downlink signal from the radio base station, and further comprising using a rake receiver 
at-a-user equipment unit for measuring the delay difference between the two branches of 
the radio link signal. 

16. (Cancelled) The method of claim 15, further comprising: 

(4) using the delay difference to determine a delay alignment adjustment value for 
compensating for the delay difference between the two branches of the radio link signal. 

17. (Currently Amended) A base station included in a radio access network of a 
telecommunications system and comprising: 

two diversity antennas for a cell/carrier utilized in a sector served by the base 
station from which are respectively obtained two branches of an uplink radio link signal 
transmitted between the base station and a user equipment unit; 

two branches of signal processing hardware at the base station which respectively 
process the two branches of the unlink r adio link signal either before or after transmission 
between the user equipment unit and the base station; and 

a rake receiver which measures a delay difference between the two processed 
branches of the uplink r adio link signal. 

18. (Original) The apparatus of claim 17, further comprising a processor which 
uses the delay difference to determine a delay alignment adjustment value. 
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19. (Original) The apparatus of claim 18, further comprising: 
plural rake receivers which, with respect to radio link signals involved with plural 
calls with plural user equipment units, measure delay difference values between the two 
branches of the plural radio link signals, at least one of the plural rake receivers being 

utilized for plural cell/carriers; 

a local memory for each of the plural rake receivers in which is stored an average 
of plural delay difference values measured for a specified cell/carrier by the rake 
receivers; 

wherein the processor periodically accesses the local memory to obtain the 
average of the plural delay difference values for each of the plural rake receivers for the 
specified cell/carrier for calculating the delay alignment adjustment value for the 
specified cell/carrier. 

20. (Original) The apparatus of claim 19, wherein each rake receiver is situated on 
a board which has a board processor which computes the average of plural delay 
difference values measured for the specified cell/carrier; and 

wherein the processor which periodically accesses the local memory is a main 
processor which is distinct from the board processor. 

21 . (Original) The apparatus of claim 20, further comprising an array of rake 
receivers each having a board processor which is periodically accessed by the main 
processor. 

22. (Original) The apparatus of claim 19, wherein the processor periodically 
accesses the local memories for the plural rake receivers to obtain the average of the 
plural delay difference values for each of the plural rake receivers on a per cell/carrier 
basis for calculating the delay alignment adjustment value for each of the plural 
cell/carriers. 
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23. (Original) The apparatus of claim 22, wherein each rake receiver is situated on 
a board which has a board processor which computes the average of plural delay 
difference values measured for the specified cell/carrier; and 

wherein the processor which periodically accesses the local memory is a main 
processor which is distinct from the board processor. 

24. (Original) The apparatus of claim 18, wherein the delay alignment adjustment 
value is applied to one of the two branches of signal processing hardware. 

25 (Original) The apparatus of claim 24, wherein the delay alignment adjustment 
value is applied to a delay alignment buffer included in the one of the two branches of 
signal processing hardware. 

26. (Original) A radio access network of a telecommunications system 

comprising: . 

a base station having two diversity antennas for a cell/carrier utilized in a sector 

served by the base station; 

a test user equipment unit situated essentially eqnidistantly with respect to the two 
1 diversity antennas, two branches of anuphnk radio link signal received from the test user 
equipment unit being obtained respectively from the two diversity branches; 
the base station further comprising: 

two branches of signal processing hardware which respectively process the 

two branches of the radio link signal; 

a rake receiver which measures a delay difference between the two 

branches of the uplink r adio link signal. 

27. (Original) The apparatus of claim 26, further comprising a processor which 
uses the delay difference to determine a delay alignment adjustment value. 
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28. (Original) The apparatus of claim 27, further comprising: 

a local memory for the rake receiver in which is stored an average of plural delay 
difference values measured for the cell/carrier by the rake receiver; 

wherein the processor periodically accesses the local memory to obtain the 
average of the plural delay difference values for calculating the delay alignment 
adjustment value for the cell/carrier. 

29. (Original) The apparatus of claim 28, wherein the rake receiver is situated on a 
board which has a board processor which computes the average of plural delay difference 
values measured for the cell/carrier; and 

wherein the processor which periodically accesses the local memory is a main 
processor which is distinct from the board processor. 

30. (Previously Presented) The apparatus of claim 27, wherein the delay alignment 
adjustment value is applied to one of the two branches of signal processing hardware. 

31. (Original) The apparatus of claim 30, wherein the delay alignment adjustment 
value is applied to a delay alignment buffer included in the one of the two branches of 
signal processing hardware. 

32. (Currently Amended) The apparamo o f clwm 3 6, f u rth e f-^fflptogr 
A radio access network of a tel ecommunications system comprising ; 
a ^ ^rinn having two diversity antennas for a ceil/carrier utilized „injU>gctor 

se rved bv the base station: 

n tPRt user eouiprppnt unit situated * ««nriaHv eauidistnntly with respect to the two 
diversity, anjgn nas, two branch e s "f » radio link signal received from the test user 
^ uinment unit h*ing obtained r ^Hvelv from the two diversity branches; 
the base station further comprising: 

two branches of «i<™*l nrocessin p hardware which respectively process the 

two branches of the radio link signal: 
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means f — » ***v difference betwe_enJhet wo branches at the j^iojjnk 

signal; 

a non-test user equipment unit which utilizes the cell/earner m the sector, wherein 
the two branches of signal processing hardware respectively process the two branches of 
the radio link signal received from the non-test user equipment unit; 

wherein the rnl- peee^means far measuring measures a delay difference 
between the two branches of the radio link signal for the non-test user equipment unit to 

obtain a total delay value; 

wherein the delay difference between the two branches of the radio link signal 
. measured by the ralco rccoivw-for the test user equipment unit is used as a hardware delay 

value; and further comprising 

an angle of arrival determination unit which uses the total delay value and the 
hardware delay value to determine an angle of arrival for the radio link signal received 
from the non-test user equipment unit. 

33. (Original) The apparatus of claim 32, wherein the angle of arrival 
determination unit executes the steps of. 

(A) using the total delay value and the hardware delay value to determine a delay 
component attributable to the angle of arrival of the radio link signal from the non-test 
user equipment unit; 

(B) using the delay component attributable to the angle of arrival of the radio link 
signal from the non-test user equipment unit to determine an arrival delay component, the 
arrival delay component being represented by a projection of a distance separating the 
two diversity antennas on a direction of approach of the radio link signal from the non- 

test user equipment unit; 

(C) using the arrival delay component to determine the angle of arrival. 

34 (Original) The apparatus of claim 33, wherein the angle of arrival 
determination unit performs step (B) and step (C) for plural non-test user equipment units 
which utilize the cell/carrier in the sector; and accumulates statistics pertaining to the 
angle of arrival of radio link signals received by the plural non-test user equipment units. 



PAGE 12/19* RCVD AT 2/22/2005 1:46:48 PM [Eastern Standard Time] * SVMSPTOff XRM/0 * DHIS:8729306 1 CSID:703 816 4100 * DURATION (mm-ss):0644 i959 



NIXON & VANDERHYE PC2 Fax: 703-81 6-41 00 



Feb 22 2005 13:56 



P. 13 



SARRESH et al f ^P" 442 

Serial No. 10/045,024 Art Unit: 2681 



35. (Cancelled) A radio access network of a telecommunications system 
comprising: 

a base station having two diversity antennas for a cell/carrier utilized in a sector 

served by the base station; 

a test user equipment unit situated essentially equidistantly with respect to the two 
diversity antennas, two branches of a radio link signal being transmitted between the test 
user equipment unit and the two diversity antennas; 

the base station further comprising two branches of signal processing hardware 
which respectively process the two branches of the radio link signal; and 

wherein a rake receiver measures a delay difference between the two branches of 

the radio link signal. 

36. (Cancelled) The apparatus of claim 35, wherein the rake receiver is situated at 
the base station. 

37. (Cancelled) The apparatus of claim 36, further comprising a processor which 
the delay difference to determine a delay alignment adjustment value. 



uses 



38. (Cancelled) The apparatus of claim 37, wherein the delay alignment 
adjustment value is applied to one of the two branches of signal processing hardware. 

39. (Cancelled) The apparatus of claim 38, wherein the delay alignment 
adjustment value is applied to a delay alignment buffer included in the one of the two 
branches of signal processing hardware. 

40. (Currently Amended) The apparatus of claim 3544, wherein the user 
ggujprnent unit comprises ihe-arake receiver h s ituated at the t e nt mv r*qm$e*x* 
tH&which measures the delay difference betw e e n the two bra nches of the radio link 
signal . 
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. 41. (Currently Amended) The apparatus of claim 4944, further comprising a 
processor at the base station which uses the delay difference to determine a delay 
alignment adjustment value. 

42. (Original) The apparatus of claim 41, wherein the delay alignment adjustment 
value is applied to one of the two branches of signal processing hardware. 

43. (Original) The apparatus of claim 42, wherein the delay alignment adjustment 
value is applied to a delay alignment buffer included in the one of the two branches of 
signal processing hardware. 

44 (New) A radio access network of a telecommunications system comprising: 
a base station having two diversity antennas for a cell/carrier utilized in a sector 

served by the base station; 

a test user equipment unit situated essentially equidistantly with respect to the two 
diversity antennas, two branches of a radio link signal being transmitted between the test 
user equipment unit and the two diversity antennas; 

the base station further comprising two branches of signal processing hardware 
which respectively process the two branches of the radio link signal; and 

wherein the test user equipment unit measures a delay difference between the two 
branches of the radio link signal and transmits a report of the delay difference over an air 
interface to the base station. 

45. (New) A method of operating a telecommunications system, the method 

comprising: * 
routine two branches of a radio link signal through corresponding two branches of 
signal processing hardware at a base station and applying the two branches of the radio 
link signal respectively to two diversity antennas at the base station; 
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transmitting the two branches of the radio link signal over an air interface from the 
two diversity antennas to a test user equipment unit, the test user equipment unit being 
situated essentially equidistantly with respect to the two diversity antennas; 

at the user equipment unit, measuring a delay difference between the two branches 
of the radio link signal and transmitting a report of the delay difference over an air 
interface to the base station. 

46. (New) The method of claim 44, further comprising using a rake receiver at the 
user equipment unit for measuring the delay difference between the two branches of the 
radio link signal. 

47. (New) The method of claim 44, further using the delay difference to 
determine a delay alignment adjustment value. 

48. (New) The method of claim 47, further comprising applying the delay 
alignment adjustment value to one of the two branches of signal processing hardware. 

49. (New) The method of claim 48, further comprising applying the delay 
alignment adjustment value to a delay alignment buffer included in the one of the two 
branches of signal processing hardware. 
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